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"THREE-DIMENSICNALADAPTER FOR - -
MOTION-PICTURE ‘PROJECTORS -

Rebert V. Bernier, Da_):ton,'-_chio .
Application November 4, 1947, Seria‘l‘No;'783,_885 '
(Cl1.:88~<16:8). -
(Granted under the act of .3arch -3, 1883, .as

14 Claims,

1

The invention described .herein may.be manu-
factured and used by or .for ‘the Government for
governmental purpcses without payment to me
of any royalty.thereon.

This invention relates.to.an attachment for a
motion picture projector by means of which a
standard motion picture projector. is made avail-
able for projecting three-dimensional films.

.An object of the .invention is to provide for
the above purpose a simbple attachment which
is instantly removable, and, when removed, leaves
no.obstruction which may interfere with the op-
eration. of the .projector as.used in standard
practice,

Anocther object is to provide a polarized filler
operated by the movement of the film and syn-
chronized by the latter to the movement of each
frame. ’

‘Another object is to provide a polarized filter
of cylindricdl or semicylindricdl contour which
may be rotated by movement of the film, the cyl-
inder bheing polarized in such a manner 'that po-
larization is reversed.at each hdlf furn of the
cylinder.

Another object .of ‘the invention 'is to ‘provide
a cylindricdl or-semicylindrical filter, so polarized
that, in revolving, it-first polarizes a frame in a
diraction forty-five degrees upward and to the
left-and the next frame-in a direction forty-five
degrees upward and to the.right.

Another. object “is ‘to "provide a “mechanism
which per'nits adjusting *the synchronization of
the polari ation to successive frames.

Another cbject is to_provide means .for inter-
changing the polarization of alternate frames.

Other &bjects and.advantages will become evi-
dent as the invention 'is described in.detai} with
reference to.the.drawings, wherein:

Fig. lisa 'schematic,.illustration-sh_owing how.a
semicylindrical filter is.polarized-so as -to reverse
the -polarity at each half turn-of the cylinder.

Fig. 2 is a .view similar to Fig. 1 except-that the
film has been advanced one-frame-and the-semi-
cylindrical filter hes been -turned one hundred
eighty-degrees. .

-Fig. 3.is a schematic sectional .view of-the semi-
cylindrical filter .and .its driving .mechanism 188
seen on the line 3-—3 of Fig. 4.

Fig. 4 is a schematic.view showing:the: arrange-
ment of .the semicylindrical filter. with .respect
to.parts of the standard projector.

Fig. 5 is a perspective view.of.a2n alternate filter
which consists of a complete cylinder ;composeid
of .two semicylinders of-transparent material ithe

5

10

15

20

25

30

40

45

50

&6

-amended :April ‘30, 1928; 1370':‘0,. G ”'4’_3’_'7.) ’

2
two.semicylindrical halves being polarized in .op-
nositely:helical lines.
--Fig. -8 s -a perspective view of the filter.shown
in Pig. 5 after the cylinder has been rotated on
its .axis .one-quarter turn, illustrating how the
polarization in .opposite ‘halves .of .the .cylinder
coincide .when the lens ;axis passes through .the
mid-point.of the two halves.

-Fig. 7.rgpresents-the.same-cylinder.after it has
been .ratated on:its axis.one-half durn.from .the
position seen in Fig. 6.

-Pig. 8.is-a perspective wview -of :the -hracket,
which .is .secured -to .a .standard ;projector ;for
holding the .attachment in -operating -position,

«Fig. 8:is.a perspective view:of the atizchment
which iis the subject.of :this invention.

Fig. 10 shows .the attachment in ;place on-a
standard projector,

.Like .reference .characters refer to .like parts
throughout the several -views.

The :invention herein .disclosed reguires that
three-dimensional film be used with the right and
left stereoscopic images -spaced .alternately, :and
that.the viewers of the.picture wear.conventional
three-dimensional Polaroid spectacles.

In Pig. 1, light from a source 10 is.allowed 1o
pass .consecutively -through .a . film .12, -a.lens .14
and.a filter :{6 .to the screen:18. The film 42.is
of the three-dimensional type wherein the right
and theleft.stereoscopic .images are spaced &l-
ternately. "The filter (6 .is semicylindrical .and
nositioned to be rotated on.its,axis which prefer-
dbly is.in’the same plane.as . but normal to the
lens .axis, "Polarization 20 of the .semicylinder
when viewed from the outside is at forty-five de-
grees upward and to the left, i. e., as.in a foriy-
five.degree externsl right-hand helix. A frame
22 ‘having ‘a left stereoscopic image therein is
centered on the lens axis. The image 24 on.the
screen "t8'may he seen with the left eye -only by
a viewer wearing standard Polaroid.spectacles. .

"In"Fig. "2, the fiim .12"has been advanced so that
a ‘frame- 26 “having a right _stereoscopic .image
thereon “iIs ‘centered -on ‘the lens axis while the
filter 16 has ‘*been revélved one hundred .eighty
degrees ‘from ‘the ‘position it occupied in Fig. 1.
If-isnoted-that, in"Fig.’1, the outside of the semi-
cylindrieal filter 16 ‘is presented -to ‘the “lens 13
while in*Fig. ‘2 the-inside of the .semicylindricdl
filter-is-presented-to the lens ‘i4. ‘Moreover, ‘the
Same-lines <20 of ‘polarization which in"Fig. 1 ex-
tended upwardly and to theleft, now extend up-
wardly -and-to-the right. "The image -28 on the
sereen -{8 may-be seen-with the right eye-only'hy
a -viewer wearing standard 'Pelaroid spectacles.
It 'will -be -evident ‘that, ‘by -employing -film -the
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frames of which alternate left to right at a suit-
able number of alternations per second and co-
incidentally revolving the filter 16 one hundred
eighty degrees at each alternation, a viewer wear-
ing standard polarcid spectacles will see the left
frames with the left eye only and the right
frames with the right eye only which is the prin-
“cipal requirement for three~-dimensional motion
pictures.
Figs, 1 and 2 merely disclose the principle upon
which the invention operates. Figs. 3 and 4,
however, illustrate, more or less schematically,

4
relative to Figs. 1 through 4. The alternate cylini-
der may consist of a single piece polarized as
shown in Fig, 5 or it may comprise two half cylin-
ders ¥6 and 78 held together in any suiiable
manner,

If a cylindrical filter, having been polarized
as seen in Fig. 5, is rotated one-quarter turn in

the divection of the arrow £8 to the position seen

- in Fig. 6, polarization viewed along the line §2

10

the principal parts of the mechanism employed -

and the cooperation of the parts in carrying the .
' 15

invention into effect.,

Referring more particularly to Figs. 3 and 4,
a semicylindrical filter {6 may be made by bend-
ing a sheet of thin transparent material to semi-
cylindrical form and olding the sheet to that
form by means of cireular inner and ocuter end
heads 30 and 32 whkich contain semicircular
grooves for securing the edges of the filter. 'The
edges of the filter may be retained in the grooves
by any suitable cement. E : :

A shaft 34 carrying a pinion 36 is drivably con-
nected to the end head 306.- A casing 38 has a
short sleeve 40 extending rearward for joining
to the lens holder 39 and another sleeve 42 ex-
tending forward for passing the light to the pro-
jector screen {8, Sleeves 40 and 42 are centered
on the axis of the lens.

- A standard eight tooth film sprocket 44 is fast
on the shaft 46 which is rotatably supported in
a bezring 48 carried by the framework 50 of the
attachment. A gear 82 is also fast on the shaft
46 whereby the sprocket 44 and gear 52 rotate as
one, An idler gear 54 connects the gear 52 to
the pinion 36. ’ :

"‘Concentric with but independently rotatable
with respect to the sprocket 44 and gear 52 is a
gear 55 (see Fig. 4) which carries a stud 58 near
its periphery upcn which a film guide idler pul-
ley €0 is freely rotatable. A pinion 62, perma-
nently meshied with the gear §3, is manually ro-
tatable by the knob 84, whereby the stud 58 may
be moved in the dirvction of the arrow 66 or the
arrow 68 to respectively lengthen or shorten the
ﬁh:n. loop 79, whereby the sprocket 44, and con-
sequently the semicylindrical filter {6, will be ad-
vanced or retarded with respect to the projector
Grive sprocket 72 which maintains synchronism
with the movement of the film by the shuttle
mechan’sm (not shown) through the film gate
74. Th':ratio of the gear 52 to the pinion 36 is
preferably such that one eighth turn, i, e., a move-
ment -of one tooth span of the attachment
sprocket 44, which equals one frame of the film,
will require about one sixteenth turn of the ad-
justing gear 58. This will rotate the semicylin-

drical filter (6 through one-half turn, whereby.

polarization of filter I§ with respect to any frame
of the film 12 is reversed. Thus the increase or
decrease of the length of film between the pro-
Jjector sprocket 72 and the attachment sprocket
44 of one frame permits interchanging the polar-
ization of the right and left images should a scene
on the film be spliced with the frames improperiy
sequenced. Adjustments of lesser amounts facil-
itate bringing the filter into coincidence with its
propar frame when the off condition amounts to
part only of a frame.

Figs, 5 through 7 show an alternate method of
reversing polarization by using a filter compris-
ing a complete cylinder of transparent material
instead of the semicylinder heretofore disclosed
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will be upward and to the left in hoth front and
rear halves 76 and T8, while if the filter is then
turned an additional half tun to the position
seen in Fig. 7, polarization will be upward and to
the right. Obviously a filler constructed as in
Figs. 5 through 7 may replace the filter {6 shown
and discussed with reference to Figs. 1 through 4.

In order to provide, for the attachment herein
disclosed, a means to quickly affix or remove the
device to or from a standard projector, a pracket
84, Fig. 8, is provided and permanently secured
to the body of the projector in such a position
that it will not interfere with any of its normal
functions. The bracket 84 includes az bar 85
which may preferably be of square or rectangular
cross section upon which the attachment may be
supported in proper position. The bracket 24 is
shaped and otherwize adapted for permanent at-
tachment to the Ampro 16 mm. sound projector
but obviously may necessarily be otherwise shaped
and adapted for altzchment to other sizes and
makes of projectors.

The attachment assembly, the operating parts
of which have been shown and described with
reference to Figs. 1 through 4 is shown in perspec-

» tive in Fig. 9, which, in addition to some of the

operating parts already described includes a
guide portion 88 having an openinz &9 which is
slidable over the bar 835 to which it may be fixed
against endwise movement by a screw 92 in the

% position where the short sleeve 48 of the casing

28 makes connection with the lens holder 38
(see Figs. 4 and 10).

Having secured subject attachment to a stand-
ard projector, the film is threaded in the usual
meanner except that instead of proceeding from
the upper resl ¢4 directly to the projector
sprocket 72 (see Fig. 4) it pasces first under then
over the attachment sprocket 44 and guide pulley
88 respectively,

If, after threading the film 12, it is found that
the filter 16 is out of registry with a frame of the
film, a slight turn of the knob 64 will eSect regis-
try. If it is then found that the polarization of
alternate frames is the reverse of what it should
ke, that may ke corrected by turning the knob 64
to such a degree as will advance or retard the
filter one-half turn with respect to the nrojector
feed sprocket T2. Such adjustment may he made
hefore or during projection.

Aside from simpiicity in general construction,
the attachment herein disclosed has a consider-
able number of advantages: (1) Employing mo-
tive power taken from the film sprocket 2 of the
standard projector and transmitting it through
the film itself to the driving sprocket 44 of the
attachment, obviates the necessity of a belt drive
or similar power transmitting element. (2) Sim-
plicity in obtaining a ninety degree difference in
the polarization of the projected right and left

image on the screen by the use of a rotary polar-:

izer as compared with such patented features as
mirror beam splitters and mechanically synchro-
nized shutter arrangements. (3) Single beam
projection which eliminates screen registration
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. 2:problems, which result wheh:“two lens” or:“beam
.- splitter”™ methods are used. (4) Simplicity of in-
. terchanging the polarization of the right and.left
©image during projection. . (5) - Simplicity of

adaptation to many types.of projectors.

¥

/. Having described my invention, I claim:

1. Motion picture projecting equipment which

*..comprises, in combination,. a. projector. including

a lens, a film comprising a series of frames in

; i place in said projector in back of said lens, the

frames of szid film having right and left stereo-
scopic imagés spaced alternately, a semi-cylindri-
cal transpzvent polarized filter in front of said
lens having its axis of rotation in the same plane

.. as the axis of said lens but normal to. the. axis of
"'said lens, polarization of the outside of said.filter

being in the direction of 2 righthand helix,
whereby wheén'the mnidsecticen of the semicylin-
drical surface passes through the plane of .the

~o.ceylinder and lens axes with .the outside of the
;. cylindrical surface toward. the lens,. polarization

of the semicylindrical surface will be upward and
to the left, and when the midsection of the semi-
cylindrical surface passes through said plane with
the inside of said cylindrical surface toward said
lens, polarization of said semicylindrical surface
will be upward and to the right.

2. Motion picture projecting equipment which
comprises, in combination, a projector including
a lens, a film comprising a series of frames in
place in said projector in back of said lens, the
frames of said film having right and left stereo-
scopic images spaced alternately, a semicylindri-
cal transparent polarized filter having its convex
surface in front of and facing said lens and hav-
ing its midsection on the axis of said lens and its
axis of rotation in the same plane as the axis of
said lens but normal to the axis of said lens, polar-
ization of the outside of said £iier in this position
being upward and to the left, whereby, when the
midsection of the semicylindrical surface is
turned on its axis through one hundred eighty de-
grees from said position, polarization of said semi-
cylindrical surface viewed from said lens will be
upward and to the right.

3. For use in connection with motion picture
projecting equipment consisting of a projector
including a lens and g film comprising a s¢ries of
frames in place in said projector in back of said
lens, the frames of said film having right and left
sterecscor’ic images spaced alternately, the im-
provemet which comprises a semicylindrical
transparent polarized filter located in front of
said lens and having its axis of rotation in the
same plane as the axis of said lens but normal to
the axis of said lens, polarization of the outsid: of
said filter being in the direetion of a righthand

helix, whereby whe: the midsection of the semi- .

cylindrical surface passes through the plane of
the cylinder and lens axes with the outside of the
cylindrical surface presented to the lens, polari-
zation of the semicylindrieal surface will be up-
ward and to the left and when the midsection of
the semicylindrical surface passes through said
plane with the inside of said cylindrical surface
presented to said lens, polarization of said semi-
cylindrical surface will ‘be upward and to the
right.

4. For use in connection with motion picture
projecting equipment consisting of a projector
including a lens and a film comprising a series of
frames in place in said projector in back of said
lens, the frames of said film having right and left
stereoscopic images spaced alternately, the im-

“.provement . -which :comprises a :semicylindrical
transparent polarized filter having its -convex
v/ surface turned. toward said. lens.and. having its
».>axis of rotation in the same plane as the axis of
5 - said lens but.normal to the axis of said lens, po-
7 larization of the said filter in this position being
v+ 'upward. and to the left, whereby, when the mid-
-:: section of the semicylindrical. surface is turned
. one . hundred . eighty degrees from said posilion,
107 polarization of. said semicylindrical surface will
o ‘pe upward and to the right.

% 5. For.use in connection with motion picture

projecting equipment. consisting of a projector
szincluding: a'lens and.a flm comprising a. series
15 of frames in. place in said .projector in back of
2 :said .lens, alternate frames having right .and left

-.stereoscopic - images -thereon, the improvement
which: comprises, - a fransparent polarized iiter
# in the form of: a segment of a hollow cylinder
20--having its.convex surface turned toward said lens
¢ and having its axis of rotation normal to the axis .
of said lens and approximately in the same plane
as the axis of said lens, polarization of the said
filter in this position viewed from the lens being
25 appreximately along a forty-five degree helix,
whereby, when the convex surface is rotated sub-
stantially one hundred eighty degrees from said
position, polarization of said filter viewed from
said lens will be along a forty-five degree helix
30 of opposite hand as the first said helix.

6. For use in connection with motion picture
projecting eguipment which consists of a pro-
jector including a lens and a film comprising a
series of frames in place in said projector in back
of said lens, alternate frames having right and
left stereoscopie images thereon, the improvement
which comprises a transparent polarized filter in
the form of a segment, of a hollow cylinder hav-
ing its convex surface turned toward said lens
and having its axis of rotation substantially nor-
mal to the axis of said lens and approximately
in the same plane as the axis of said lens, polariza-
tion of said filter in this position being along a
helix, whereby, when the convex surface fis
rotated substantially one hundred eighty degrees
from said position, polarization will be along a
helix of opposite hand.

7. The structure defined in claim 6 with means
50 for rotating the polarized filter in synchronism
with the movement of the frames of the film.

8. The structure defined in claim 6 with means
for rotating the polarized filter through approxi-
mately one hundred eighty degrees for each
advance of one frame of the film.

9. The structure defined in claim 8 with power
transmitting means operable by movement of the
film for rotating the polarized filter through ap-
proximately one hundred eighty degrees for
advance of one frame of the film.

10. The structure defined in claim 6 with a film
sprocket, power {ransmitting means drivably con-
necting said film sprocket to said filter, and means
to vary the length of film between said sprocket
and said projector.

11. The structure defined in claim 6 with a film
sprocket, power transmitting means drivably con-

.necting said film sprocket to said filter, a mem-
ber concentric with but rotatable independently
70 of said film sprocket, a film guide means carried
by said member spaced radially outward from
the axis of said film sprocket and manual means
to rotate said member whereby the film length
between said film sprocket and said projector is
75 altered and the relation between said filter and
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the frames of said film in said projector is ad-
justed.

12. The structure defined in claim 6 with a film
sprocket having an axis parallelly spaced from
the axis of the filter, power transmitfing means
drivably connecting said sprocket to said filter,
a gear concentric with but independently rotat-
able with respect to said sprocket, 2 stud posi-
tioned on said gear radially beyond the periphery
of said sprocket, a film guide roller rotatable on
said stud and 3 manually rotatable pinion in mesh
with said sprocket then around said film guide
roller then fo said projector.

13. For use in connection with motion picture
projecting equipment which consists of a pro~
jector including a lens and a film comprising a
series of frames in place in said projector in back
of said lens, alternate frames having right and
left stereoscopic images thereon, the improvement
which comprises a transparent filter in the form
of a hollow cylinder half of the circumference
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being polarized helically right hand and the other
half helically left hand, sald cylinder having its
axis of rotation substantially normal to the axis
of said lens and approximately in the same plane
as the axis of said lens, whereby when the cylin-
der is rotated substantially one hundred eighty
degrees, polarization will be reversed.

14. The structure defined in claim 13 with * -

means for rotating the polarized filter one-half
turn for each movement of the film a distance
of one frame. -

: ROBERT V. BERNIER.
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